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(57) Abstract 

[Problem] To provide a liquid crystal display apparatus in 
which degradation in property or breakage of each of signal 
electrode drive ICs and scan electrode drive ICs on a liquid 
crystal panel due to an excessive current is prevented^ the 
excessive current flowing when abnormality occurs in an 
external power supply- 

[Means of Resolution] Line width of each of power line patterns 
of a signal-side power line 3a for supplying power to signal 
electrode drive ICs 6 and a scan-side power . line 3b for 
supplying power to scan electrode drive ICs 7 is reduced to 
form fuse parts 11. 

[Claims] 

[Claim 1] - 

A liquid crystal display apparatus, having 
signal-electrode drive semiconductor elements and 

scan-electrode drive semiconductor elements driving signal 

electrodes and scan electrodes formed on a liquid crystal panel 

respectively, 

a signal-side power line supplying power to the 
signal-electrode drive semiconductor elements, and 

a scan-side power line supplying power to the scan- 
electrode drive semiconductor elements: 
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wherein at least one of the signal-side power line and 
the scan-side power line is reduced in line width of a power 
line pattern thereof to form a fuse part. 
[Claim 2] 

The liquid crystal display apparatus according to claim 

1: 

wherein a spare fuse part being electrically unconnected 
is provided with a predetermined space from the fuse part. 
[Claim 3] 

The liquid crystal display apparatus according to claim 

2: 

wherein a plurality of spare fuse parts are provided with 
predetermined spaces from the fuse part respectively. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field to which the Invention belongs] 

The present invention relates to a liquid crystal display 
apparatus as a display apparatus for imaging equipment such 
as a television monitor and a car navigation system, or 
information equipment such as a computer. 
[0002] 
[Prior Art] 

Recently, according to improvement in fine processing 
technology, material technology, and high-density packaging 
technology, percentage of a liquid crystal display apparatus 
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is rapidly expanded in various applications such as AV, OA, 
in~vehicle application, and information communication, and 
the liquid crystal display occupies the attention of the 
industry as a key device that may substitute for CRT. In such 
a situation, the liquid crystal display is increasingly 
strongly demanded to have reduced thickness, lightweight, and 
low cost, and a COG (Chip On Glass) mounting method is being 
generalized, in which electrode drive ICs are directly mounted 
on a glass substrate on which active elements are formed, so 
that size reduction is advanced in a thickness direction. 
However, in the COG mounting method, a space is limited because 
a narrow frame is to be achieved, consequently elements for 
protecting the electrode drive ICs are hardly disposed. 
[0003] 

Hereinafter, a prior-art liquid-crystal display 
apparatus is described with reference to drawings. As shown 
in Fig. 6, the prior-art liquid-crystal display apparatus is 
configured in a manner that a liquid crystal panel 9 on which 
signal electrodes 4 and scan electrodes 5 are formed in a matrix 
pattern, signal electrode drive ICs 6 for driving the signal 
electrodes 4, scan electrode drive ICs 7 for driving the scan 
electrodes 5, signal line group 2 for transmitting signals to 
the signal electrode drive ICs 6 and the scan electrode drive 
ICS 7 respectively, a signal-side power line 3a for supplying 
power to the signal electrode drive ICs 6, a scan-side power 
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line 3b for supplying power to the scan electrode drive ICs 
1, and a flexible wiring board 8 are disposed on a glass 
substrate 1 respectively. 
[0004] 

The signal electrode drive ICs 6, scan electrode drive 
ICS 7, flexible wiring board 8, signal line group 2, signal-side 
power line 3a, and scan-side power line 3b are disposed and 
connected in the periphery of the glass substrate 1. 
[0005] 

The flexible wiring board 8 supplies a video signal and 
a drive signal such as control signal to the signal electrode 
drive ICs 6 and the scan electrode drive ICs 7 via the signal 
line group 2, and supplies power to the drive ICs 6 and the 
drive ICs 7 via the signal-side power line 3a and the scan-side 
power line 3b, respectively, 
[0006] 

The signal supplied to the signal electrode drive ICs 
6 is subjected to signal processing within the signal electrode 
drive ICs 6 to drive the signal electrodes 4, and the signal 
supplied to the scan electrode drive ICs 7 is subjected to 
signal processing within the scan electrode drive ICs 7 to drive 
the scan electrodes 5. Thus, letters or images are displayed 
on the liquid crystal display apparatus, 
[0007] 

Moreover, since a power supply is not installed in the 
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liquid crystal display apparatus itself, power supplied from 
an external power supply (not shown) is supplied to the signal 
electrode drive ICs 6 through the signal-side power line 3a 
via the flexible wiring board 8, and supplied to the scan 
electrode drive ICs 7 through the scan-side power line 3b via 
the board 8 respectively- 
[0008] 

[Problems that the Invention is to Solve] 

However, the prior-art liquid-crystal display apparatus 
has a problem that since power is supplied via the flexible 
wiring board 8, when abnormality occurs in the external power 
supply, an excessive current sometimes flows into the signal 
electrode drive ICs 6 and the scan electrode drive ICs 7 on 
the glass substrate 1, and the signal electrode drive ICs 6 
and the scan electrode drive ICs 7 may be degraded in property 
or broken due to heat generation caused by the excessive current 
respectively. 
[0009] 

Moreover, the apparatus has a problem that when the 
signal electrode drive ICs 6 and the scan electrode drive ICs 
7 being degraded in property or broken are repaired or changed, 
the signal line group 2 or a surface of the liquid crystal panel 
9 may be damaged, resulting in extremely bad workability - 
[0010] 

An object of the invention is to prevent degradation in 
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property or breakage of the drive IC due to the excessive 
current flowing when abnormality occurs in the external power 
supply. 
[0011] 

[Means for Solving the Problems] 

In a liquid crystal display apparatus of the invention. 
Line width of a power line pattern is reduced to form a fuse 
part . 

[0012] 

According to the invention, degradation in property or 
brealcage of the drive IC due to the excessive current can be 
prevented. 
[0013] 

[Mode for Carrying Out the Invention] 

An invention according to claim 1 of the invention 
includes a liquid crystal display- apparatus having signal- 
electrode drive semiconductor elements and scan-electrode 
drive semiconductor elements driving signal electrodes and 
scan electrodes formed on a liquid crystal panel respectively, 
a signal-side power line supplying power to the signal- 
electrode drive semiconductor elements, and a scan-side power 
line supplying power to the scan-electrode drive semiconductor 
elements; wherein at least one of the signal-side power line 
and the scan-side power line is reduced in line width of a power 
line pattern thereof to form a fuse part, whereby degradation 
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in property or breakage of each of the drive semiconductor 
elements due to an excessive current can be prevented, the 
excessive current flowing when abnormality occurs in an 
external power supply. 
[0014] 

An invention according to claim 2 of the invention 
includes the liquid crystal display apparatus according to 
claim 1, wherein a spare fuse part being electrically 
unconnected is provided with a predetermined space from the 
fuse part, whereby degradation in property or breakage of the 
drive semiconductor element due to the excessive current can 
be prevented, the excessive current flowing when abnormality 
occurs in the external power supply, and when the fuse part 
is fused by the excessive current, workability in repair can 
be improved by using the spare fuse part. 
[0015] 

An invention according to claim 3 of the invention 
includes the liquid crystal display apparatus according to 
claim 2, wherein a plurality of spare fuse parts are provided 
with predetermined spaces from the fuse part respectively. 
Hereinafter, the liquid crystal display apparatus of the 
invention is described according to a specific embodiment. 
[0016] 

(Embodiment) 

In the liquid crystal display apparatus of an embodiment 
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of the invention, as shown in Fig. 1, a liquid crystal panel 
9 on which signal electrodes 4 and. scan electrodes 5 are formed 
in a matrix pattern, signal electrode drive ICs 6 as 
signal-electrode drive semiconductor elements for driving the 
signal electrodes 4, scan electrode drive ICs 7 as scan- 
electrode drive semiconductor elements for driving the scan 
electrodes 5, a signal-side power line 3a for supplying power 
to the signal electrode drive ICs 6, and a scan-side power line 
3b for supplying power to the scan electrode drive ICs 7 are 
provided, and furthermore as shown in detail in Fig, 2, line 
width of a pattern of the signal-side power line 3a is reduced 
to form a fuse part 11, and line width of a pattern of the 
scan-side power line 3b is also reduced to form another fuse 
part 11. 
[0017] 

Regarding line width of the fuse part 11, allowance of 
current is set by changing wiring resistance- Further in 
detail, near a fuse part 11 provided in the signal-side power 
line 3a, two sets of spare fuse parts 12, 12 are formed with 
a predetermined space from the fuse part 11. The spare fuse 
part 12 is configured in a manner that a conductor portion 12a 
formed with a line width Wl being the same as a line width WO 
of the fuse part 11 is disposed close to a conductor portion 
12b having a line width W2 being large by AW compared with the 
line width WO of the fuse part 11 with a gap between the conductor 
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portions 12a and 12b. Similarly, near a fuse part 11 provided 
in the scan-side power line 3b, two sets of spare fuse parts 
12, 12 are provided with a predetermined space from the fuse 
part 11. 
[0018] 

Operation of the liquid crystal display apparatus in the 
above configuration is described. Power is externally 
supplied through the flexible wiring board 8, and the power 
is supplied to the signal electrode drive ICs 6 via the 
signal-side power line 3a, fuse part 11, and signal-side power 
line 3a, and supplied to the scan electrode drive ICs 7 via 
the scan-side power line 3b, fuse part 11, and scan-side power 
line 3b, so that the liquid crystal display apparatus is 
operated. When an excessive current flows into the 
signal-side power line 3a and the scan-side power line 3b, the 
fuse parts 11 provided in the signal-side power line 3a and 
the scan-side power line 3b respectively are fused by the 
excessive current and thus formed into disconnected fuse parts 
11a as shown in Fig. 3, so that the excessive current is 
interrupted and consequently the signal electrode drive ICs 
6 and the scan electrode drive ICs 7 can be protected from the 
excessive current . 
[0019] 

When the fuse part 11 being fused in this way is restored, 
the following measure can be taken. When the fuse part 11 in 
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the signal-side power line 3a is fused, one of the spare fuse 
parts 12 provided in the signal-side power line 3a is selected, 
then laser is irradiated to a conductor portion 12b of the 
relevant spare fuse part 12, but it is sometimes irradiated 
to the conductor portion 12a and the conductor portion 12b, 
so that a gap provided in the spare fuse part 12 is electrically 
connected with a line width corresponding to or similar to the 
line width. of the fuse part 11, leading to formation of an 
electric circuit. When the fuse part 11 in the scan-side power 
line 3b is fused, one of the spare fuse parts 12 provided in 
the scan-side power line 3b is selected, and then a gap is 
electrically connected so that an electric circuit is formed 
in the same way as above . 
[0020] 

In. this way, when the fuse part 11 is fused, the conductor 
portion 12a and the conductor portion 12b-provided near the 
fuse part 11 are used, whereby a function of the liquid crystal 
display apparatus can be easily recovered. 
[0021] 

It will be appreciated that the configuration shown in 
the embodiment is merely an example, and even if the invention 
is applied to another liquid crystal display apparatus such 
as an active-matrix liquid-crystal display apparatus or 
simple-matrix liquid-crystal display apparatus, when a fuse 
part or the lilce is used in a power line, the same advantage 
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is given. 

[0022] 

While two sets of spare fuse parts 12 are provided near 
the fuse parts 11 in the embodiment, even if one or at least 
three sets of spare fuse parts 12 are provided, the same 
advantage is given, 

[0023] 

In the embodiment, the fuse parts 11 are provided in the 
signal-side power line 3a and the scan-side power line 3b 
respectively. However, even if the fuse part 11 is provided 
only in the signal-side power line 3a as shown in Fig. 4, the 
excessive current does not flow into the signal electrode drive 
ICS 6 as the signal-electrode drive semiconductor elements, 
consequently degradation in property or brealcage of the signal 
electrode drive IC 6 can be prevented. Moreover, even if the 
fuse part 11" is provided only in the scan--side-power line 3b 
as the scan-electrode drive semiconductor element as shown in 
Fig. 5, the excessive current does not flow into the scan 
electrode drive ICs 7, consequently degradation in property 
or brealcage of the scan electrode drive IC 7 can be prevented. 
[0024] 

[Advantage of the Invention] 

As hereinbefore, according to the liquid crystal display 
apparatus of the invention, line width of a power line pattern 
is reduced to form a fuse part, whereby when abnormality occurs 
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in an external power supply for some reason and thus an 
excessive current flows, the fuse part is fused so that the 
excessive current can be interrupted, therefore degradation 
in property or breakage of a drive semiconductor element is 
not induced unlike a usual case, and consequently degradation 
in property or breakage of the drive semiconductor element can 
be prevented. 
[0025] 

Since degradation in property or breakage of the drive 
semiconductor element can be prevented, the drive 
semiconductor element need not be repaired or changed, 
consequently a signal line group or a surface of the liquid 
crystal panel is not damaged. 
[0026] 

When a fuse part is fused, laser is irradiated to a spare 
fuse part provided near the fuse part to* electrically connect 
a gap portion in the spare fuse part with the line width of 
the fuse part, so that an electric circuit can be formed. Thus, 
workability in repair can be improved, and consequently a 
function of the liquid crystal display apparatus can be easily 
recovered. 

[Brief Description of the Drawings] 

[Fig. 1] It is a plan view of a liquid crystal display 

apparatus of an embodiment of the invention. 

[Fig. 2] It is an expanded plan view of a power line portion 
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of the liquid crystal display apparatus of the embodiment. 
[Fig. 3] It is a plan view showing an example that a fuse 
part is fused in the embodiment. 

[Fig. 4] It is an expanded plan view of a power line portion 
in another embodiment of the invention. 

[Fig. 5] It is an expanded plan view of a power line portion 
in still another embodiment of the invention. 
[Fig. 6] It is a plan view of a prior-art liquid-crystal 
display apparatus . 

[Description of the Reference Numerals and Signs] 
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signal-side power line 
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scan-side power line 
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signal electrode 


5 


scan electrode 
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signal electrode drive IC 
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scan electrode drive IC 
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flexible wiring board 
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liquid crystal panel 


10 


power line portion 


11 


fuse part 


11a 


disconnected fuse part 


12 


spare fuse part 


12a 


conductor portion 
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12b conductor portion having large line width 
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